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Introduction
Machine parts are made of various structural materials (metals, plastics and etc.). The some parts are made of special superhard and wear-resistant steels for increasing of the physical and mechanical, technological, operational and other properties. Machining of such materials by traditional methods is difficult.
Electrical discharge machining allows to remove volumes of conductive material from the workpiece. Electrical discharge machining can be performed by electrodes or wire, which are most often made of copper or brass. Any profile on the workpiece can be cut with wire. There are no standards for wear of tools for electrical discharge machining, so attention is paid to stability of the process [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . The process stability of cutting of the complex profiles with wire is ensured by installation of optimal machining modes and correction of the tool movement on the appropriate technological equipment with numerical control.
Materials and methods
Electrical discharge machining of the steel workpiece was carried out on the CUT 20 (GF AgieCharmilles) special wire electrical discharge machine. The general view and the technical characteristics of the CUT 20 electrical discharge machine are presented in the Fig. 1 . . + + mm, the radii of the semicircles in the central hole was 6 mm, the length of four grooves was 30 mm, the width of the grooves was 9 mm, the minimum distance between the grooves was 10 mm, the maximum distance between the grooves was 30 mm, the diameter of the circle passing through the centers of the grooves was 66±0.06 mm, the width of the ring Basing and fixing of the workpiece are carried out on the machine. The center of the workpiece is defined and origin of the coordinate system is specified. The created control program for electrical discharge machining is transferred to the machine. Cutting is carried out in several steps with brass wire with the diameter of 0.25 mm.
The machine dimensions
The following technological parameters were adopted for implementation of the process of electrical discharge machining:
The pulses parameters of technological current: 
Results and discussion
The machined contours on the workpiece are presented in the Fig. 3 . The contours dimensions and the surfaces roughness after electrical discharge machining were sustained. Stability of machining was determined on the basis of the technological parameters indications of the process in real time. The dependencies of the current value of the ratio of working pulses of technological current to the number of pulses applied to interelectrode gap (TD), instantaneous speed of machining (VADV), voltage between wire and the workpiece (UFS) and current of machining (IFS) from time of electrical discharge machining of five through holes are presented in the Fig. 4 . The considered time range of machining was taken 20 s. Instantaneous speed of machining on the all accepted time range does not change and is 2.43 mm/min. The ratio of working pulses of technological current to the number of pulses applied to interelectrode gap does not exceed 50%. Two pulses are generated per second of machining. The parameter values increase and decrease on short intervals of the all time range of electrical discharge machining. The average value of the parameter changing is 26%. Voltage between wire and the workpiece and current of machining in the process of the profiles cutting change slightly and are 6 V and 3 A, respectively. Thus, the small values of voltage and current are optimal for electrical discharge machining of bearing steel with brass wire.
